Cardiovascular diseases are a leading cause of mortality, and systemic hypertension is a major risk factor. There is an increasing prevalence of hypertension in urban areas of developing countries, due to lifestyle changes associated with economic transition and urbanisation. This study aimed to describe the prevalence and identify risk factors for hypertension in an urban area of South America (Coroa do Meio district in Aracaju, Sergipe State, north-east Brazil) and to examine intraurban hypertension prevalence differences. A cross-sectional survey of 400 adults aged 25 years and over was carried out. Information about health and lifestyle was obtained from a structured interview, followed by assessment of blood pressure (BP) and anthropometry. There were 31.8% (95% confidence interval 27.3-36.6%) participants with hypertension (defined as a systolic BP 4140, diastolic BP 490 mmHg, or on antihypertensive medication). Hypertension was independently associated with older age, central obesity (greater waist-to-hip ratio), shorter height and residing in a high socio-economic residential area. Of the four neighbouring areas, hypertension prevalence was 52% in the area of highest income and education, compared with 19, 24 and 34% in the other three areas. The high prevalence of hypertension in this population, and the strong independent association with relative affluence, demonstrates the need for effective primary prevention of hypertension, targeted at modifiable risk factors.
Introduction
Cardiovascular diseases are the leading cause of premature death in industrialised countries 1 and the World Health Organisation (WHO) predicts that by the year 2020 the mortality from cardiovascular disease in low-to middle-income countries will exceed deaths from infectious and parasitic diseases in all regions except sub-Saharan Africa. 2 Paradoxically, some of the reasons for the upsurge in cardiovascular diseases relate to positive factors such as the decline in childhood mortality and infections. 3 The increasing life expectancy and lifestyle changes brought about by urbanisation and industrialisation present an ideal setting for cardiovascular disease epidemics with high cholesterol, diabetes, reduced physical activity, increased salt, tobacco and alcohol consumption 4 and hypertension, 5 which together with foetal and infant malnutrition result in an unfavourable profile of risk factors. 6 Moreover, new generations are subjected to these factors for a longer period, and therefore developing cardiovascular disease at a younger age. 7 While there has been a small decline in the prevalence of hypertension and coronary disease in some industrialised countries, 8 low-to middleincome countries have shown a steady increase over the last few decades, 9 with a gradient towards higher prevalence in urban areas and groups with higher salary grades. [10] [11] [12] This study describes the prevalence of hypertension in an urban adult population in north east (NE) Brazil and identifies the most common risk factors, and explores differences in prevalence rates and risk factors in different socioeconomic areas within the urban study area.
Methods

Geography
We performed a cross-sectional survey in Coroa do Meio in Aracaju, NE Brazil. This is a relatively new low-to middle-income residential area built on partly reclaimed land. The area has a 12 500 population, one health centre and is divided into four health 'macro-areas'. Macro-area 053 was the first-quarter developed as a residential area and macro-areas 043, 024 and 061 are less developed with poor housing in areas marked for future development. About 70% of the residents have migrated from outside the city, a process beginning in the early 1970s. The area thus represents an accessible and compact urban development of mixed affluence.
Sample size and sampling
Participants were selected by systematic random sampling. An initial household was selected at random and every sixth household was visited. Adults aged 25 years or over were investigated, excluding pregnant women. Interviews were conducted between 0800 and 1700 h during weekdays, and also weekends and public holidays to enrol working individuals. If there was no response to a call, or if potential subjects were absent, then the adjacent house was visited until a response was obtained. This only occurred in seven houses, or 2% of the total and the strategy ensured an effective 100% response rate. The sample size was based on estimated hypertension prevalence of 30% [13] [14] [15] with an error margin of 75%. A sample size of 400 participants was chosen to investigate risk factors with odds ratios (OR) over 2.5 and a power of 80%. This sample size was also adequately powered for logistic regression analysis.
Measurements
Interviews were conducted with structured questionnaires. Blood pressures (BP) were taken from the left arm, with suitably sized cuffs using a mercury sphygmomanometer (UNITEC). All measurements were made based upon World Health Organisation (WHO) and International Society of Hypertension (ISH) guidelines. 16 Phase I and V Korotkoff sounds were taken as systolic and diastolic pressures, respectively, and read to the nearest 2 mmHg. A single BP level was taken, and all measurements were made by one observer. Hypertension was defined as a systolic or diastolic BP over 140 or 90 mmHg, respectively, as well as and those on antihypertensive medication. 16 Weight was measured to the nearest 0.5 kg using a Seca portable scale, and height was measured with a stadiometer to the nearest 0.5 cm. Waist and hip circumference were taken at the narrowest section of the trunk between the costal margins and the iliac crest, and the widest section of the buttocks over the greater trochanters, respectively. Abdominal circumference was obtained as the widest part of the abdomen between the umbilicus and the symphysis pubis, and mid-thigh circumference half-way between the lateral epicondyle and the greater trochanter. Circumferences were read to the nearest 0.5 cm with the subject wearing light clothing and standing upright. Newly diagnosed hypertensive patients were referred to their local health centre, and all participants received an information brochure on hypertension. The body mass index (BMI) was defined as the body weight in kilograms divided by the square of height in metres. The waist-to-hip ratio (WHR) was calculated as the ratio of the waist to the hip circumference, and the abdomen to thigh ratio (ATR) as the ratio of the abdominal to the midthigh circumferences.
Statistical analysis
The prevalence of hypertension by age was calculated as percentages with 95% confidence intervals (95% CI). Associations between risk factors and hypertension were analysed, and the crude odds ratios and w 2 were calculated using 2 Â 2 tables. These were obtained using a backward, stepwise logistic regression approach. Linear regressions were used to assess correlations between anthropometrical values and blood pressure. P-values of below o0.05 were considered statistically significant for the multivariate analysis 
Results
In all, 260 (65%) of the 400 participants were female and 140 male. Males had a mean age of 45715 (s.d.) and females 42714 years. In total, 315 (79%) participants were born outside the city and had lived in Aracaju for a mean of 18712 years. Most participants had a marital partner (73%) and low levels of education (see Table 1 ). There were 92% of women who had been pregnant, with a mean of 4.5 pregnancies each. The mean BMI was 25.6 for males Affluence and hypertension in urban Brazil L Ala et al and 25.7 for females. Males were a mean 10 cm taller than females and had higher WHRs (Po0.01 for both). Abdomen to thigh ratio (ATR) and WHR were correlated with BMI, although ATR changed more with age than the WHR (see Table 1 ). The prevalence of hypertension was 31.8% (95% CI 27.3-36.6) and macro-area 053 had the highest prevalence (52.0%) with a mean systolic BP of 131 mmHg. The highest mean diastolic BP however was found in macro-area 043 (82 mmHg). The characteristics of the macro-areas are shown in Table 2 . Participants of macro-area 053 were older, had lived in Aracaju for longer and had better education and income. The prevalence of hypertension increased with age. Overall, 46 males (33%) and 81 (31%) females were hypertensive, and hypertension was more prevalent in young males than young females, though this trend reversed after 45 years of age (see Table 3 ).
Hypertensive patients were older, more likely to have diabetes, higher BMI, WHR and ATR, but less likely to have a partner and shorter height (see Table 4 ). Female hypertensive patients had a higher number of pregnancies. Low education, lack of significant physical activity at work and being born in rural areas were associated with hypertension. Factors not associated with hypertension included family history, alcohol consumption, smoking, not partaking in physical leisure activities and salary level. Significant risk factors at the univariate level were fitted into a logistics regression to remove confounding influences. An age over 45 years, WHR over 0.85, height over 160 cm and living in macroarea 053 were independently associated with hypertension.
Discussion
The prevalence of hypertension (31.8%) in this population is similar to reports from other developing countries using similar diagnostic criteria.
9,14,17
It has been reported that hypertension affects up to 40% of the adult Brazilian population and is higher in the urban areas. 13 Most studies however come from the prosperous southern part of the country. 13 Catanduva (Sao Paulo state), for example (a municipality with high socioeconomic profile), had a prevalence of 32%, 14 Bambui reported 45% in adults 15 and Pelotas 20%. 18 In contrast, a small study of the Xavante Indians in rural central Brazil described a prevalence of 5% in males and 8% in females. In comparison, it is estimated that 10-20% of whites (Caucasians) and 25-35% of blacks (AfroCaribbeans) in Britain, 19 16-29% of Australians and 15-23% of New Zealanders are hypertensive.
A number of previous studies have shown that rural-urban migration increases markedly the risk of hypertension. [10] [11] [12] 20 A particularly interesting finding of our study is that even within high-prevalence urban areas, hypertension rates can vary according to socioeconomic status. Thus, macro-area 053 had a hypertension prevalence rate of 52%, compared with rates of 19-34% in the other three areas. Incomes and educational levels were significantly higher in this area, and our statistical analysis showed that geographical location here was an independent risk factor for hypertension.
Although the prevalence of hypertension in our study increased with age, an important number (9%) of hypertensives were less than 35 years old. This is in keeping with findings from developing countries where cardiovascular diseases tend to develop at a younger age 21 as urban transition and westernisation of lifestyles are more likely to affect the young who migrate and become exposed to risk factors. Similar to Whelton's findings, 22 hypertension in our female Data for macro-area 053 significantly different from other areas (*Po0.01, and **o0.05) The salary figures assume that 1.0 is the national minimum salary*** Affluence and hypertension in urban Brazil L Ala et al participants exceeded that of males in older age groups. There is however substantial interaction between the risk factors investigated; and only age, WHR, height and living in macro-area 053 were independent predictors of hypertension. Central obesity is a known risk marker for cardiovascular disease 23 probably because it is associated strongly with hypertension, dyslipidaemia, glucose intolerance and insulin resistance. 24 The WHR and waist circumference are thought to be better at detecting central obesity than BMI. 25 In our study, WHR changed less than ATR with increasing age, making it a better indicator of central obesity across the age spectrum. It is probable that people with a higher WHR did less physical work and that females with high WHR had more pregnancies, accounting for the association between number of pregnancies and hypertension.
There is an increasing recognition that dietary patterns and lifestyles with increasing obesity are changing in developing countries, posing an increase in the risks of developing hypertension. 26 We have shown that WHR, a measure of central obesity was significantly associated with hypertension, stressing the importance of diet and lifestyle modification as an effective preventative measure against this disease. Sichieri et al 27 reported that Brazilians who fall into the lower quartile of height are more likely to be hypertensive. Short stature is a marker of poor development, and low birth weight and malnutrition in early life have been linked to increased cardiovascular risk in later life. 6 In developed countries it is generally accepted that lower socioeconomic classes are more likely to develop hypertension. 28 This is in contrast to developing countries where a higher socioeconomic status has been more consistently implicated as a risk factor for hypertension (perhaps related to increased salt and alcohol intake, reduced exercise and obesity).
In conclusion, this urban population of Brazil shows a high prevalence of hypertension, with especially high rates in higher socioeconomic zones. Central fat distribution (increased WHR) is also a significant risk factor for hypertension in this population. A public health campaign to increase risk factor awareness, and efforts to alter diet and lifestyle practices of the community could reduce the threat posed by hypertension, and the future risk of cardiovascular diseases in this community. The following factors were not significantly associated with hypertension-gender, smoking, alcohol consumption, unemployment, lack of leisure physical activity and family history of either hypertension, stroke or myocardial infarction.
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